The RecA protein in its functional state is in complex with single-stranded DNA, i.e., in the form of a RecA filament. In SOS induction, the RecA filament functions as a coprotease, enabling the autodigestion of the LexA repressor. The RecA filament can be formed by different mechanisms, but all of them require three enzymatic activities essential for the processing of DNA double-stranded ends. These are helicase, 5-3 exonuclease, and RecA loading onto single-stranded DNA (ssDNA). In some mutants, the SOS response can be expressed constitutively during the process of normal DNA metabolism. The RecA730 mutant protein is able to form the RecA filament without the help of RecBCD and RecFOR mediators since it better competes with the single-strand binding (SSB) protein for ssDNA. As a consequence, the recA730 mutants show high constitutive SOS expression. In the study described in this paper, we studied the genetic requirements for constitutive SOS expression in recA730 mutants. Using a ␤-galactosidase assay, we showed that the constitutive SOS response in recA730 mutants exhibits different requirements in different backgrounds. In a wild-type background, the constitutive SOS response is partially dependent on RecBCD function. In a recB1080 background (the recB1080 mutation retains only helicase), constitutive SOS expression is partially dependent on RecBCD helicase function and is strongly dependent on RecJ nuclease. Finally, in a recB-null background, the constitutive SOS expression of the recA730 mutant is dependent on the RecJ nuclease. Our results emphasize the importance of the 5-3 exonuclease for high constitutive SOS expression in recA730 mutants and show that RecBCD function can further enhance the excellent intrinsic abilities of the RecA730 protein in vivo.
The RecA protein is a central component of the recombination machinery which is required for double-strand break (DSB) repair and for producing genetic variation during conjugation in bacteria and meiosis in eukaryotes. An additional role of the RecA protein is in the induction of an SOS response. In order to exhibit its biological functions, the RecA protein must be in the form of a RecA-single-stranded DNA (ssDNA) filament (RecA filament). The RecA filament is formed after processing of DNA damage, i.e., DSBs and single-stranded gaps (SSGs). In wild-type (wt) Escherichia coli strains, DSBs are processed into RecA filaments by the RecBCD pathway of recombination, whereas SSGs utilize the RecF recombination pathway (16, 17) . DSBs can also be processed into RecA filaments by the RecF recombination pathway when the RecBCD enzyme is missing or is inactive, as is the case in a mutant recBC sbcBC(D) strain with multiple mutations (17) . Three essential enzymatic activities are required for the processing of DSBs and subsequent RecA filament formation: helicase, 5Ј-3Ј exonuclease, and RecA loading onto ssDNA. After interaction with a Chi site (GCTGGT GG), the RecBCD enzyme exhibits all of these activities, whereas within the RecF recombination machinery, the particular enzymatic activity is connected to a particular protein, i.e., helicase to RecQ, 5Ј-3Ј exonuclease to RecJ, and RecA loading to RecFOR. There is a specific mutation in the recB nuclease center (i.e., recB1080) which partially affects the RecBCD function, preserving helicase but eliminating nuclease and RecA loading activities (2, 41, 45) . In a recB1080 mutant, the components of the two recombination machineries (RecBCD and RecF) are interchangeable and the processing of DSBs is dependent on RecB1080CD (helicase), RecJ (5Ј-3Ј exonuclease), and RecFOR (RecA loading) (1, 13) . The main role of the RecA filament in recombination and DSB repair is in the homology search and strand exchange process between two DNA molecules (6, 16) .
The RecA filament has a different role in the induction of the SOS response, where it functions as a coprotease in autocleaving the LexA repressor. The cleaved LexA repressor has no affinity for cis regulatory regions (SOS boxes) upstream of the SOS genes, and as a consequence, more than 50 genes enhance their expression during the SOS response (20, 21, 25) . The products of these genes are involved in DNA repair, homologous recombination, inhibition of cell division, mutagenesis, and other aspects of DNA metabolism (25, 29, 43) . The SOS response is important because natural populations of bacteria often experience various environmental conditions which cause an increase in DNA damage. In the laboratory, the SOS response is often induced after the treatment of cells with various DNA-damaging agents. Some of these agents are responsible for the introduction of DSBs (X and gamma rays, bleomycin, etc.), and SOS induction after treatment with these agents is dependent on a functional RecBCD enzyme (4). However, after treatment with UV light, which primarily introduces pyrimidine dimers and subsequently SSGs, SOS induction is dependent on RecF pathway recombination genes (12, 36, 42) . In addition to damage from the action of external agents, DNA can be damaged spontaneously, i.e., during the process of normal DNA metabolism, when ssDNA occurs as an intermediate. Collapsed replication forks are formed when the replication machinery passes through ssDNA containing a break or a gap. They are the most frequent and most dangerous spontaneous lesions (28) . Collapsed replication forks have double-strand ends and are (similarly to induced DSBs) natural substrates for the RecBCD enzyme. The processing of these lesions leads to formation of RecA filaments and possibly to a spontaneous SOS response. Such an SOS response is called a constitutive (cSOS) response or basal SOS response and is a subject of this study. In wt cells the cSOS response is negligible, but in some mutants it can be much higher. The recA730 mutant is an extreme example of a mutant which exhibits very high cSOS expression (8, 35, 44) .
The mutant RecA730 (E38K) protein can be loaded onto ssDNA without the help of loading mediators: RecBCD or RecFOR proteins (7, 18) . RecA loading by the RecBCD enzyme is well coordinated with the helicase and nuclease functions of the same enzyme and occurs immediately on nascent ssDNA. In contrast, RecA loading is not well coordinated with the helicase and nuclease in RecF and hybrid (RecB1080CD) recombination pathways since these functions are provided by different proteins. Under such conditions, single-strand binding (SSB) protein binds to ssDNA before the RecA protein since SSB has a higher affinity for ssDNA than RecA. Subsequently, RecA filament formation is achieved by the RecFOR system, which replaces SSB with RecA. Biochemically speaking, binding of RecA protein to ssDNA occurs in two steps (nucleation and filament extension), and the presence of SSB protein on ssDNA inhibits the nucleation step in RecA filament formation (32) . The RecA730 mutant protein is able to achieve a nucleation step without the help of the RecA loading mediators RecFOR, since RecA730 competes with SSB protein for ssDNA better than wt RecA protein (7, 18, 19) . This biochemical property of the mutant RecA730 protein is in agreement with the findings of genetic studies, i.e., the suppression of UV sensitivity of recFOR mutants by the recA730 allele (39, 40) and the fact that the recA730 mutant exhibits high cSOS expression (8, 35, 44) . The recA730 (E38K) allele is also present in another constitutive SOS mutant, recA441, which consists of two point mutations: E38K and I298V. recA441 is a temperature-dependent allele which suppresses the UV sensitivity of recF mutants (37) at nonpermissive temperatures. The E38K (recA730) mutation is responsible for efficient competition with SSB protein (18, 19) and, consequently, constitutive SOS expression, whereas the I298V mutation is responsible for the temperature-dependent expression of the mutant phenotype.
It is estimated that under normal physiological conditions at any one time, about 15% of log-phase cells are involved in the process of homologous recombination (33) , and this is in a good agreement with the observation that 15% of the log-phase wt cells have RecA filaments (28, 30) . In contrast to this, only about 0.3% of wt cells express the SOS response (23) , implying that the majority of RecA filaments formed in vivo are not connected with the expression of an SOS response. There are some differences in requirements between the RecA filaments involved in recombinational repair and those RecA filaments responsible for SOS induction. It has been demonstrated that the ATPase activity of RecA is essential for recombination but is not required for SOS induction after UV irradiation (10) . Also, it has been proposed that the RecA filaments involved in SOS induction are longer (or have a different, i.e., extended, conformation) than the RecA filaments involved in recombination (10, 22) .
Recently, the genetic requirements for cSOS expression in two recA mutants, i.e., recA4142 (F217Y) and recA730 mutants, were studied. It was shown that cSOS expression in a recA4142 mutant is dependent on recBCD, recFOR, recX, dinI, and xthA gene products (22) . In contrast, it was shown that the cSOS response in a recA730 mutant is not dependent on any of these gene products (22) . This conclusion was made by using a single mutation (in any of the above genes) in combination with the recA730 allele. In the study described in the present paper, combining multiple mutations in recombination genes together with recA730, we found that high cSOS expression in recA730 mutants has different requirements in different genetic backgrounds. Our genetic analysis was performed in three backgrounds (wt, recB1080, and recB null). We used the recB1080 allele since it switches recombination to a hybrid pathway. This provides an elegant way to dissect the biochemical activities required in vivo for the formation of a RecA filament which leads to cSOS expression. We found that in a wt background, the high cSOS expression of a recA730 mutant is partially dependent on RecBCD function. In a recB1080 background, the high cSOS expression of the recA730 mutant is partially dependent on the helicase activity of the RecB1080CD enzyme and is strongly dependent on the RecJ nuclease. Finally, the cSOS expression of a recA730 mutant in a recB-null background is dependent on the RecJ nuclease. These results emphasize the importance of the 5Ј-3Ј exonuclease for high cSOS expression in recA730 mutants. In addition, they show that RecBCD function can moderately enhance the already excellent intrinsic abilities of the RecA730 enzyme in vivo.
MATERIALS AND METHODS
Bacterial strains and bacteriophages. The E. coli strains used in this study are listed in Table 1 . LMM1721 and LMM1934 were kindly provided by D. Zahradka from Ru er Bošković Institute, Zagreb, Croatia. The P1 transduction was carried out as described by Miller (26) . In some bacterial strains, recB1080 and recA730 mutations were additionally confirmed by sequencing. The recB21 mutation is a recB-null allele and was confirmed by PCR analysis.
Medium and growth conditions. Bacteria were grown in LB medium at 37°C with aeration to early log phase (optical density at 600 nm [OD 600 ], ϳ0.2) and then used for ␤-galactosidase assays.
Measurement of ␤-galactosidase activity. All strains had an insertion of lacZ downstream of the regulatory region of sfiA, a gene which belongs to the SOS regulon. The levels of lacZ expression were assayed by determining ␤-galactosidase activity (Miller units) , and this is proportional to the level of SOS response (26) . After the strains reached early log phase (OD 600 , ϳ0.2), at every 30 min during a 180-min incubation period (in a water bath at 37°C with aeration), aliquots (0.1 ml) of bacterial cells were taken for ␤-galactosidase activity assay. The ␤-galactosidase activity assay was performed in Eppendorf tubes containing 0.7 ml of Z buffer (60 mM Na 2 HPO 4 ⅐ 2H 2 O, 40 mM NaH 2 PO 4 ⅐ H 2 O, 10 mM KCl, 1 mM MgSO 4 ⅐ 7H 2 O), 0.001 ml of dithiothreitol (DTT), 0.02 ml of 0.1% sodium dodecyl sulfate (SDS), and 0.05 ml of chloroform. Eppendorf tubes were then placed at 28°C in an Eppendorf Thermomixer comfort, and after a 5-min incubation period at 28°C, ortho-nitrophenyl-␤-D-galactopyranoside (ONPG; 0.2 ml) was added to start the reaction. When a yellow color appeared, the reaction was stopped by adding 0.5 ml of 1 M Na 2 CO 3 and the optical density of the reaction mixture was measured at 420 nm on a NovaspecII visible spectrophotometer. ␤-Galactosidase activity (␤ gal ; Miller units) was calculated with the equation (1,000 ϫ OD 420 )/(V ϫ t R ϫ OD 600 ), where V is the volume of culture used in the assay (0.1 ml), and t R is the reaction time (in minutes). The reaction time represents the time during which ␤-galactosidase catalyzes hydrolysis of ONPG (colorless solution) into ortho-nitrophenol (ONP; yellow solution) (26) .
RESULTS

It was recently shown that cSOS expression in a recA4142
mutant is dependent on recBCD, recFOR, recX, dinI, and xthA gene products (22) . In contrast, in a recA730 mutant, cSOS expression is not dependent on these gene products (22) . This conclusion was obtained using a recA730 allele in combination with particular single mutations in the aforementioned genes and using an SOS reporter system (sfiAp-gfp), which is based on fluorescence in single cells. The finding that cSOS expression in a recA730 mutant does not depend on essential recombination genes was surprising, and we wanted to test this using a different approach. In our genetic analysis, we combined the recA730 allele with multiple mutations in recombination genes. Our particular approach was to use strains with a recB1080 mutation, which are characterized by use of the hybrid (RecB1080CD) pathway for RecA filament formation (13) . This approach allowed us better insight into the biochemical functions required in vivo for the formation of a RecA filament. All of our strains contained sfiA- One is high cSOS expression, characterized by the recA730 mutant; the second is a moderate cSOS expression, characterized by the recB1080 mutant; and the third is a very low or negligible cSOS expression, which is a feature of wt cells and the recB-null mutants. The effect of inactivation of helicase function on high cSOS expression in recA730 mutants was first studied in the wt and recB1080 backgrounds. Since the wt RecBCD enzyme and mutant RecB1080CD enzyme have helicase activity, we expected that inactivation of RecQ (the main helicase of the RecF pathway) would not affect the level of cSOS expression. We found that both the recA730 single mutant and the recA730 recQ double mutant had high levels of cSOS expression (Fig. 2A) . Also, the recA730 recB1080 double mutant and the recA730 recB1080 recQ triple mutant had high levels of cSOS expression (Fig. 2A) . These results indicate that the RecQ helicase is not required for cSOS expression by the recA730 mutant in the wt and recB1080 genetic backgrounds. In addition to this, we wanted to address a more important question, i.e., whether the inactivation of RecBCD helicase affects high cSOS expression in a recA730 mutant. To do this, we compared the cSOS expression in recA730 recB1080 and recA730 recB21 double mutants. The recB21 mutation is a null allele which eliminates all three activities (helicase, nuclease, and RecA loading) of the RecBCD enzyme, whereas the recB1080 mutation preserves helicase activity but eliminates nuclease and RecA loading activities. Figure 2B shows that the recA730 recB21 double mutant had a considerably lower level of cSOS expression (maximal value, close to 6,000 units) relative to the recA730 recB1080 double mutant (maximal value, almost 14,000 units) and the recA730 single mutant (maximal value, ϳ11,000 units). This means that inactivation of the RecBCD helicase has a substantial effect on cSOS expression in a recA730 mutant. However, the level of cSOS expression in the recA730 recB21 double mutant (maximal value, ϳ6,000 units) is still high. The conclusion from this result is that the RecBCD helicase is partially required for high cSOS expression in a recA730 mutant. Another question is whether the mutant RecA730 protein requires another helicase function (RecQ) in vivo to achieve this (still) high level of cSOS expression found in a recA730 recB21 double mutant. To test this, we compared cSOS expression in the recA730 recB21 double mutant and the recA730 recB21 recQ triple mutant. We found that the recA730 recB21 recQ triple mutant had the same level of cSOS expression as the recA730 recB21 double mutant (Fig.  2B ). This suggests that the RecQ helicase function is not required for cSOS expression by a recA730 mutant in the recB21 Requirement for nuclease function. In order to determine whether 5Ј-3Ј exonuclease activity is required for cSOS expression in the recA730 mutants, we studied cSOS expression in wt, recB1080, and recB21 backgrounds. It was shown that RecJ nuclease is crucial for recombination (13) , SOS induction after introduction of DSBs (38) , and cSOS expression in a recB1080 mutant (14) . Figure 3A shows that the recA730 recJ double mutant had high cSOS expression, even higher than that of the recA730 single mutant. This means that in a wt background, the requirement for 5Ј-3Ј exonuclease is not dependent on a functional recJ gene product. This activity is most likely provided by the wt RecBCD enzyme, which has its own 5Ј-3Ј exonuclease activity. Figure 3A also compares cSOS expression in the recA730 recB1080 double mutant and in the recA730 recB1080 recJ triple mutant. It is clear that cSOS expression in the recA730 recB1080 recJ triple mutant was almost abolished (it was below the level of moderate cSOS expression). From this result, it can be concluded that the RecJ nuclease is essential for high cSOS expression in a recA730 recB1080 double mutant. Finally, we tested the effect of inactivation of the RecJ nuclease in a recB21 background. cSOS expression in the recA730 recB21 recJ triple mutant was much lower than that in the recA730 recB21 double mutant (Fig. 3B) . However, the effect of recJ mutation in a recB21 background was not as strong as in the recB1080 background since the recA730 recB21 recJ triple mutant showed a moderate level of cSOS expression, similar to that of the recB1080 mutant. The general conclusion based on Fig. 3 is that 5Ј-3Ј exonuclease function is essential for high cSOS expression in recA730 mutants.
Requirement for RecA loading function. We studied the effect of inactivation of RecA loading function on cSOS expression in recA730 mutants. When only one RecA loading function was inactivated, as was the case in recA730 recB1080 and recA730 recO double mutants, there was no decrease in the level of cSOS expression compared with that in the recA730 single mutant (Fig.  4A) . The same result was obtained when both RecA loading mechanisms (RecBCD and RecFOR) were inactivated. This is visible from the comparison of cSOS expression in the recA730 recB1080 recO triple mutant and the recA730 single mutant (Fig.  4A) . The same results were obtained by using recF and recR mutations instead of the recO mutation, i.e., recA730 recF and recA730 recR double mutants, as well as recA730 recB1080 recF and recA730 recB1080 recR triple mutants (data not shown). These results show that RecA loading by mediator proteins is not important for high cSOS expression in wt and recB1080 backgrounds. We also tested the requirements for RecA loading function in a recB21 (recB-null) background, where the level of cSOS expression is lower than that in wt and recB1080 backgrounds. This level of cSOS expression can also be characterized as high level since it is considerably higher than the moderate level in a recB1080 mutant. cSOS expression in recA730 recB21 recFOR triple mutants was comparable to cSOS expression in a recA730 recB21 double mutant (Fig. 4B ). The conclusion from these experiments is similar, i.e., that cSOS expression by a recA730 mutant in a recB21 background does not require mediator proteins for RecA loading in vivo.
DISCUSSION
We studied the genetic requirements for high cSOS expression in recA730 mutants in three different genetic backgrounds. Using multiple mutations in recombination genes together with the recA730 allele, we found that some of the essential recombination genes are required for cSOS expression in the The requirements in a recB1080 background were compared with the requirements in wt and recB-null mutant backgrounds, and the results were presented from the aspect of the appropriate biochemical functions of particular recombination gene products in different situations. We found that RecBCD enzyme function is partially required for high cSOS expression in wt and recB1080 backgrounds ( Fig. 2B ; compare the cSOS expression in the recA730 recB21 double mutant with that in the recA730 single mutant and the cSOS expression in the recA730 recB21 double mutant with that in the recA730 recB1080 double mutant). It is obvious for the recB1080 background that this specific function is the RecB1080CD-dependent helicase. The reason is in the fact that recB1080 mutation retains the helicase but eliminates nuclease and RecA loading, whereas recB21 mutation abolishes all three activities of the RecBCD enzyme. Therefore, the difference between them is that the recB1080 mutant has RecBCD-dependent helicase function. We propose that helicase and 5Ј-3Ј exonuclease are the critical RecBCD functions required for the higher level of cSOS expression by the recA730 mutant in a wt background compared with the recB21 background (we will argue this later). This result is not in agreement with a previous report (22) , where no difference is found for cSOS expression between the recA730 mutant and recA730 recB double mutant. The explanation for this discrepancy is in the type of media used for bacterial growth. In the previous study (22) the authors used minimal medium, whereas our strains were grown in rich medium. We also tested cSOS expression in minimal medium and found that the recA730 mutant and recA730 recB21 double mutant have similar levels of cSOS expression (data not shown), supporting the above explanation. The cSOS expression in a recA730 recB21 double mutant does not require RecBCD or RecQ helicase function since the introduction of a mutation in the RecQ helicase does not decrease cSOS expression (Fig. 2B ; compare the cSOS expression in the recA730 recB21 recQ triple mutant with that in the recA730 recB21 double mutant). This means that another helicase (excluding RecBCD and RecQ) could be used, or alternatively, the RecA730 mutant protein can overcome the missing helicases, most probably by its own weak helicase/ translocase function. The wt bacterial RecA protein possesses an apparent motor function (5). It is possible that mutant RecA730 protein has a stronger motor function which, coupled with ATP hydrolysis, could unwind a limited stretch of doublestranded DNA, allowing its self-loading onto ssDNA. This is in agreement with biochemical data showing that the RecA730 protein can produce a joint molecule without the presence of helicase in recombination reactions in vitro (11) . The final result on the requirement of helicase activity is that the recQ mutation has no effect on cSOS expression in wt and recB1080 backgrounds ( Fig. 2A) , which is in accordance with the presence of the RecBCD helicase function in these backgrounds.
Our most straightforward result is the indispensability of 5Ј-3Ј exonuclease function for high cSOS expression in recA730 mutants. In a wt background, the 5Ј-3Ј exonuclease is provided by the RecBCD enzyme (Fig. 3A) , whereas in recB1080 and recB21 backgrounds, it is dependent on the RecJ nuclease ( Fig. 3A and B, respectively) . On the basis of this, one can conclude that the RecBCD enzyme helicase function is also required for high cSOS expression of the recA730 mutant in a wt background. The reason is obvious since the RecBCD enzyme cannot exhibit nuclease activity without the ability to unwind DNA (16, 34) . The importance of 5Ј-3Ј exonuclease for high cSOS expression could be explained by its efficient coordination (or interaction) with the weak RecA730 helicase. It is known that the ability of the recA730 mutation to suppress recombination deficiency in recFOR mutants depends on a functional RecJ nuclease (37, 39, 40) . The ability to produce a joint molecule in recombination reactions in vitro also requires the RecJ nuclease (11) . In addition to this, it is proposed that the RecA filament required for the SOS response has different properties compared to the RecA filament involved in recombination. One specific feature of the RecA filament required for SOS expression is that it is longer or that it has an extended conformation (10, 22) . The efficient 5Ј-3Ј exonuclease activity in recA730 mutants could be connected with the efficient production of long stretches of ssDNA which are subsequently coated by RecA protein. Such longer RecA filaments could be appropriate for high cSOS expression in recA730 mutants.
We also found that mediators of RecA loading are not required for high cSOS expression in a recA730 mutant. There are two alternative mechanisms of RecA loading within the cell, which are dependent on RecBCD and RecFOR proteins, respectively (16) . RecBCD-dependent RecA loading occurs normally in wt cells and is essential for recombination and DNA repair, as well as for SOS induction after gamma irradiation or after introduction of DSBs by I-SceI endonuclease. However, RecFOR-dependent RecA filament formation occurs during the processing of double-strand ends in a recB1080 mutant (13) . Neither of them is required for high cSOS expression in recA730 mutants ( Fig. 4A ; compare the cSOS expression in recA730 recB1080 and recA730 recO double mutants with that in the recA730 single mutant and the expression in the recA730 recB1080 recO triple mutant with that in the recA730 single mutant). Also, the RecFOR mediator proteins are not required for cSOS expression by a recA730 mutant in a recB21 background (Fig. 4B ; compare the cSOS expression of recA730 recB21 double mutant with that of the recA730 recB21 recFOR triple mutant). These findings are in agreement with the biochemical property of mutant RecA730 protein, which is able to achieve the nucleation step of RecA filament formation without the help of RecFOR mediators (7, 18) . This is a consequence of its efficient competition with SSB protein for ssDNA, a property not shared with wt RecA protein (19) .
In all experiments, cSOS expression was increasing over time, implying that it is phase dependent. The common feature of an induced SOS response is that it also increases over time (if DNA lesions are not repaired). This is correlated with the increase in the amount of RecA protein, which self-regulates its own transcription from the earliest stages of the SOS response (25) . When the SOS response is highly induced, the level of RecA protein is high enough to initiate transcription from the latest SOS gene promoters (which contain two SOS boxes). A similar reasoning could be applied to cSOS expression in recA730 mutants, where the RecA730 superprotein efficiently initiates SOS expression after processing of a small amount of spontaneously formed DNA lesions. This could be just a partial explanation for the increase of cSOS expression in the recA730 mutants. The additional explanation could be connected with the changes in environmental conditions during bacterial growth (highly crowded bacterial population, the presence of excreted material, hypoxia, and the limited food source). The capacity for recombinational repair in stationaryphase cells is lower than that in exponential-phase cells, at least due to the lower chromosomal copy number per stationaryphase cell. If DNA lesions are not repaired, some of the existing RecA730 filaments could be responsible for higher cSOS expression. This higher cSOS expression in stationary phase could also be independent of SOS regulation, as is the case in the expression of colicin E1, the product of the cea gene (one of the latest SOS genes with two SOS boxes). It was shown that spontaneous production of colicin E1 is highly increased in stationary phase due to depletion of nutrients from the medium (9) .
According to our results, we propose a model for the formation of RecA filaments which are responsible for high cSOS expression in recA730 mutants (Fig. 5) . This model considers In conclusion, we have shown that high cSOS expression of recA730 mutants requires different gene functions in different genetic backgrounds. The RecJ nuclease is critical for high cSOS expression in recB1080 and recB-null backgrounds, whereas the RecBCD functions are required for the maximal level of cSOS expression in recA730 mutants.
